A lytic bacteriophage isolated from sewage was found to attack strains of Aerobacter aerogenes, Escherichia coli, and Klebsiella pneumoniae, but not members of the genera Salmonella, Proteus, and Serratia. The phage, designated rmp, contained deoxyribonucleic acid with a 50%"c guanine plus cytosine ratio and a molecular weight of 23.1 X 101 daltons. Single-step growth experiments of rmp plated at 37 C on A. aerogenes A2 gave a mean latent period of 20 min, an average burst size of 103 plaque-forming units/infected cell, and an average adsorption rate
peated single-colony isolations and stored at 5 C on Penassay Agar slants. The bacterial strains tested for omp sensitivity included: E. coli (10 strains) , Escherichia freundii (1), A. aerogentes (9) , Aerobacter cloacae (1), Eniterobacter aerogenies (4), Eelterobacter cloacae (1), K. pneuimonziae (2) , Salmontella typhimurium (1), Proteuts mirabilis (2) , and Serratia marcescenis (1) . Eniterobacter and Aerobacter genera may be synonymous; however, for identification purposes, we have retained the nomenclature of our sources.
Isolation and purification of omp. The phage, designated omp, was isolated from sewage by the procedure of Adams (2) . A. aerogenies A2 in Penassay Broth at 37 C was used as the host for the isolation. Purification of omp and other phages used in this study was accomplished by making at least three successive single-plaque isolations. A single plaque from the final plating was stabbed and used to inoculate 25 ml of a log-phase culture in Penassay Broth at 37 C. The resulting lysate was shaken with 1 ml of chloroform and centrifuged twice for 10 min at 12,000 X g at 4 C in a Sorvall RC-2 centrifuge. The supernatant fluid was centrifuged at 22,000 X g for 3 hr at 4 C, and the phage pellets were suspended in 0.5 ml of 0.01 M tris(hydroxymethyl)aminomethane (Tris)-MgCl2 buffer (0.01 M Tris, 0.01 M MgCl2, pH 7.3), pooled, and centrifuged at 12,100 X g for 10 min at 4 C. The supernatant phage suspensions were further purified and concentrated by the isopycnic centrifugation method of D. S. Ray (thesis, Stanford University, Stanford, Calif., 1965) as follows. To 3.0 ml of the phage suspension was added 2.230 g of CsCl. This suspension was placed in SOUZA, GINOZA, AND HAIGHT an SW39L rotor and centrifuged for 48 hr at 37,000 rev/min and 20 C in a Beckman model L2 or L4 centrifuge. A 23-gauge hypodermic needle was inserted into the tube bottom and 5-drop fractions were collected in tubes containing 0.5 ml of 0.01 M Tris-MgCl2 buffer. Fractions were assayed for phage; several tubes containing a high titer were pooled and dialyzed overnight against 0.01 M TrisMgCl2 buffer. The dialysate was stored at 5 C over a few drops of chloroform.
Host range and EOP. The host range of omp was established by using the spot test method of Amati (4) , and all hosts were subsequently tested for their relative ability to host the phage. Phage used in host range and efficiency of plating (EOP) experiments was grown on A. aerogenies A2. The relative EOP was defined as the Omp titer on one host relative to the titer on the best host, A. aerogenies A2. Penassay Agar (solid) with a Penassay Agar (semisolid) overlay was used for all platings except when strains of E. coli K-12 were tested with omp. E. coli K-12 formed larger, more easily countable plaques when nutrient agar (Difco) was used. All plates were incubated for 18 to 24 hr at 30 C.
One-step growth experiments. The procedure of Streisinger et al. (23) was generally followed to determine the one-step growth curve of omp. Phage was added at a multiplicity of infection (MOI) of 0.1 to cells of A. aerogentes A2 suspended in 0.01 M KCN at 37 C. After 10 min, a 10-1 and lOf dilution was made into Penassay Broth at 37 C, and unadsorbed phage was assayed by the chloroform method (14) . The 10-i and IO--diluents were incubated at 37 C, and portions were removed and plated at intervals through 60 min. Penassay Agar (solid and semisolid) was used with A. aerogenies A2 as the indicator host for all growth experiments. Plates were incubated for 24 Adams (2) . A 1.8-ml quantity of antiserum (1:50 dilution of antiserum was used for all phages except omp, which required 1:500() was mixed with 0.2 ml of phage at 37 C. Samples (0.1 ml) were removed at regular intervals through 30 min, diluted 1:100 in Penassay Broth, and plated on Penassay Agar in triplicate. Plates were incubated 24 hr at 37 C. A. aerogentes A2 was used as an indicator host for 4mp, E. coli K-12 was used for virulent X phage, and E. coli B3T-U-RTF was used for the seven T phages.
DNA extraction. Bacterial deoxyribonucleic acid (DNA) was extracted by the Marmur method (18). Phage nucleic acid was extracted by the phenol technique of Mandell and Hershey (17) , and identified as DNA by the diphenylamine reaction (12), which is specific for 2-deoxypentoses. DNA concentrations were initially determined by reading the absorbancy at 260 nm (1.0 unit = 50 ,4g/ml) and also by the diphenylamine method. Both methods yielded similar results, and the former was used routinely.
Per Serology. Antiserum, specific for Omp, showed no cross-neutralization against coliphages Ti-7 or X virulent. Inactivation of 4mp by specific antiserum proceeded logarithmically to approximately 90c% inactivation, and an identical inactivation rate was obtained with A. aero genes A2 or E. coli B3T-U-RTF-grown-and-purified phage (Fig. 2) .
DNA analyses. The nucleic acid of 4mp was found, by the diphenylamine method, to contain deoxyribose. The DNA was assumed to be double-stranded since, like typical doublestranded DNA, it exhibited a 30 to 40% increase in absorbance at 260 nm when heated (Fig. 3) . The average T,, obtained for Omp DNA was 90.8 C, which corresponded to a 52' GC content (19) . The buoyant density of Omp DNA was 5 .00 r 1.709 g/ml, and was identical for both E. coli and A. caerogenes-grown-phage (Fig. 4) POLYVALENT PHAGE 4,mp Doty (21) was 50%7 GC, which is similar to the value obtained from thermal denaturation experiments. The similarity between the two GC determinations suggests that unusual bases are either minor constituents or entirely absent in 4mp DNA.
Buoyant densities were also obtained for the DNA of two 4mp hosts, A. aerogenes A2 (1.715 g/ml) and E. coli B3T-U-RTF (1.710 g/ml), and were found to correspond to literature reports for both species (21) .
DNA from 4mp and coliphage T7 sedimented with an identical rate in a linear 5 to 20%O sucrose gradient (Fig. 5) . From the similar results of several experiments, the molecular weight of 4mp was concluded to be identical to that of phage T7, 23.1 X 106 daltons (22) .
Morphology. Electron microscopy of 4mp preparations, negatively stained with 2% phos- 
